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(54) C70 SEPARATING METHOD WITH HOMOXACAUX ARENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a C70 separating method essential to mass refining of 
C70. 

SOLUTION: Attention is paid to the specific properties of iodine atoms and a p- 
iodohomoxacalix arene is selected as a host compound. The p- iodohomoxacalix arene 
selectively forms a clathrate only with C70 from a C70- containing fullerene mixture. This 
invention is a separating technique essential to a C70 mass-refining method. 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the following structure expression [** 1] to the fullerene mixture containing C70. 



(However, n the integer of 3 to 6.) In the case of n= 3, Rm is iodine or R1. In the case of 3< 
n<=6, Rm is chosen from one of iodine and R1, or one or more of the Rm(s) are iodine, and 
other Rm(s) are R1. R1 is chosen from an alkyl group, an alkenyl radical, an alkynyl group, a ring, 
alicycle, heterocycle, and a halogen, respectively, and an alkyl group, an alkenyl radical, an 
alkynyl group, a ring, alicycle, and heterocycle may have the substituent. Separation method of 
C70 characterized by adding the gay OKISA carixarene shown and making the clathrates of C70 
form selectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The separation of fullerene demanded in material science, biochemistry, 
and other fields about the approach of making the clathrates of C70-gay OKISA carixarene 
forming selectively, from the solution of the fullerene mixture containing C70, and purification 
are presented with this invention using gay OKISA carixarene 
[0002] 

[Description of the Prior Art] As for the 3rd carbon allotrope fullerene which ranks second to a 
diamond and graphite, the possibility of the existence was pointed out 30 years or more ago by 
Osawa [Eiji Osawa, chemistry, and 25,854 (1970)]. And [H. which expected that H.W.Kroto, 
R.E.Smalley and others discovered the compound which becomes the steam which irradiates 
laser and is produced in graphite from a carbon number 60, and this compound will take a 
football mold in 1985 They are W.Kroto, R.E.Smalley, et al., Nature, and 318,162(1985)]. Then, 
[W. which W.Kratschmer, D.R.Huffman and others discovered that fullerene C60 was contained 
in the soot produced by the arc discharge of graphite, and established the synthesis method of 
C60 in 1990 They are Kratschmer, D.R.Huffman, et al. f Nature, and 347,354(1990)]. 
[0003] Energetic research will be done not only in the material science field but in various fields 
as a carbon system raw material with new C60 by establishment of the synthesis method by arc 
discharge. For example, [R. to which C60 to which R.C.Haddon and others doped the metal has 
reported that superconduction is shown They are C.Haddon, et al., Nature, and 350,320(1991)]. 
Moreover, using as an additive of a lubricating oil is also examined paying attention to the 
characteristic structure of C60. In the field of biochemistry, it is reported that C60 controls an 
operation of a carcinogen or that the bioactive which controls growth of an AIDS virus is shown. 
By furthermore carrying out chemical modification of C60, the manifestation of a new function 
is expected, and it is various and inquires. For example, fields are examining the beam-of-light 
dynamics cure for cancer paying attention to the property which the polyethylene-glycol 
qualification C60 accumulates on a cancer organization specifically [Yasuhiko Tabata et al bio- 
industry, 14 (7X 30 (1997)1 

[0004] moreover — the soot generated by arc discharge — everything but C60 — C70 — the 
high order fullerene of a minute amount is also contained very much. Since especially C70, 
subsequently to C60, has many amounts of generation, active research is done. For example, 
the laminating mold photo conductor which made the substrate vapor-deposit C70 shows 
sensibility higher than the organic photo conductor known from the former. Therefore, research 
towards utilization is continued. Moreover, the photosensitization property which excelled 
[ field / biochemistry ] in C70 like C60 attracts attention, and research aiming at development 
of the beam-of-light dynamics therapy agent of cancer, an anti-virus agent, etc. is developed 
(Naoki Miyata et al., a pharmaceutical-sciences journal, and [120, 1007] (2000)) 
[0005] 

[Problem(s) to be Solved by the Invention] The soot generally generated by arc discharge 
contains 12 - 13% of fullerene about, and C60 and C70 exist in the fullerene at about 8:2 rate. 
Furthermore, the high order fullerene of an amount is contained a little. As an approach of 



separating and refining such fullerene, purification by the column chromatography was common. 
However, since the technique by the column chromatography was unsuitable for large quantity 
purification, the refined fullerene is dramatically expensive and had become the form which 
pours a damper on active fullerene research. Since it is such, various approaches other than 
amelioration of column packing material, selection of a solvent, or chromatography purification 
were examined, and the efforts to low-pricing of fullerene have been performed. 
[0006] In such a motion, Shinkai and others has reported epoch-making separation and the 
purification method of C60 which used the tert-butyl calyx [8] arene in 1 995 [Seiji Shinkai et al. 
and JPJ-23791 1 t A]. That is, it is the approach of separating only C60 from fullerene mixture 
using C60 and the carixarene which forms the clathrates selectively. Establishment of this 
separation method enabled it for C60 of a high grade to come to hand easily from fullerene 
mixture. 

[0007] however, epoch-making separation like [ 70 / C] C60 and a purification method are not 
yet established, but it is markedly alike compared with C60, and the actual condition is 
expensive. 
[0008] 

[Means for Solving the Problem] Then, an artificer came to complete this invention, as a result 
of repeating research wholeheartedly. That is, it is the separation method of C70 characterized 
by adding the gay OKISA carixarene shown in the following structure expression to the fullerene 
mixture containing C70, and making the clathrates of C70 form selectively. The separation 
method concerning this invention is an indispensable technique in order to establish the large 
quantity purification method of C70. 
[0009] 
[Formula 2] 



[0010] (However, n the integer of 3 to 6.) In the case of n= 3, Rm is iodine or R1. In the case of 
3< n<=6, Rm is chosen from one of iodine and R1, or one or more of the Rm(s) are iodine, and 
other Rm(s) are R1. R1 is chosen from an alkyl group, an alkenyl radical, an alkynyl group, a ring, 
alicycle, heterocycle, and a halogen, respectively, and an alkyl group, an alkenyl radical, an 
alkynyl group, a ring, alicycle, and heterocycle may have the substituent. Gay OKISA carixarene 
used for this invention is characterized by having iodine as a substituent. An iodine atom has 
the big atomic radius poured for an astatine in a halogen, and has a comparatively big atomic 
radius also in a stability element. Furthermore, it has the unique property of forming the 
hypervalent iodine compound which extends the valence and exceeds an octet rule. The gay 
OKISA carixarene which has such iodine as a substituent can expect the manifestation of a new 
function. Moreover, since conversion to other substituents is easy for the part of iodine, it is 
useful also as those precursors. 



[Example] Although the desirable example of this invention is indicated below, this is the object 
of instantiation and does not restrict this invention. Probably, within the limits of this invention, 
it will be clear to this contractor to be able to deform. 

[0012] example 1 The alternative C70 clathrates formation abundance ratio by p-iodine 
HEKISAHOMO trioxa calyx [3] arene dissolves the fullerene mixture (44.2mg) of C60/C70=4/6 
in toluene (20ml). p-iodine HEKISAHOMO trioxa calyx [3] arene The clathrates (35.1 mg) was 
obtained by filtering the black solid-state which added the toluene solution (3ml) of (12.6mg, 
0.016mmol), left one evening, and was produced. 




R 



[0011] 



: which shows the main physical properties of this clathrates below — IR(KBr):3363cm - 1 or 
1473cm - 1 or 1431cm- 1, 1242cm-1, 1205cm-1, 1134cm-1, and 1 083cm-1,883cm-1, 794cm- 
1J27cm-1,673cm-1,577cm-1, 536cm- 1 ,457cm- 1 [0013] Moreover, this several mg clathrates 
was taken in the test tube, toluene was added, stirring and the clathrates were fully 
decomposed, and the abundance of C60 and C70 was measured using HPLC. 
Measuring condition (column: Backy Prep (4.6mm phix250mm), rate-of-flow:1.0 ml/min, 
detector:UV 285nm, temperature:40 degree C) 

The holding times of C60 and C70 were 8.5 minutes and 14.4 minutes, respectively. The 
abundance ratio of C60 and C70 was called for with one ninth from the integral value of a peak 
[0014] 

[Effect of the Invention] As mentioned above, this invention relates to the approach of forming 
the clathrates of C70-gay OKISA carixarene selectively from the solution of the fullerene 
mixture containing C70 using gay OKISA carixarene. This invention is a technique indispensable 
to establishment of material science, biochemistry, and the large quantity purification method of 
C70 demanded in other fields. Since the epoch-making establishment of the large quantity 
purification method of C70 using this invention is expectable, this invention can be said to be a 
very useful separation method. 



[Translation done.] 
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